Myocardial calcium overload was observed in a patient with giant cell myocarditis. The myocardial calcium content estimated by atomic absorption spectrophotometry amounted to 120 mEq/kg dry weight, and the von Kossa stain disclosed multiple foci with patchy calcifications of myocardial fibres. Cytochemical examination of the ultrastructural calcium localisation using the phosphate-pyroantimonate method showed considerable variation in the subcellular calcium distribution. In normal myocytes calcium precipitates were confined to the inner leaflet of the sarcolemma, T-tubules, intercalated disks, and sporadically to mitochondria. In contrast, extensive calcification of mitochondria and loss of sarcolemmal calcium was evident in necrotic myocytes. A number of grossly normal myocytes also showed an increase of calcium precipitates in slightly swollen mitochondria.
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These findings suggest that myocardial calcium overload in this case started in viable myocytes and was not merely a secondary phenomenon occurring after cell death.
Myocardial calcium overload has been reported in metastatic calcification of the myocardium associated with increased serum calcium concentrations such as occur in chronic renal disease,l osseous lesions,2 or overdoses of vitamin D,' as well as dystrophic calcification without increased serum calcium concentrations as seen in ischaemic heart muscle45 and toxic cardiomyopathies. On examination, the patient had a cachectic appearance (height 1-86 m, weight 64-2 kg, body surface 1 9 m2). His pulse was 112/minute and the blood pressure 90/70 mm Hg. There were signs of heart failure with an enlarged liver, distended jugular veins, and inspiratory rales at the right lung base. No peripheral oedema was present. Percussion showed that the heart was enlarged; there was a grade 2 systolic murmur and a third heart sound audible at the apex.
The complete blood count was normal except for a mild leucocytosis of 101-/nl. Apart from a slight to moderate increase in aspartate aminotransferase activity (23 U/1), gammaglutamyl transpeptidase (103 U/1), alkaline phosphatase (392 U/1) and a slight decrease in serum albumin (30 g/l), the routine laboratory findings, including renal function, blood glucose, and thyroid hormones were within normal limits. Serum calcium concentration and phosphate activity were normal. Cultures from specimens of venous blood, sputum, and urine were negative. The patient was positive for hepatitis B surface antigen. Serological investigations including tests for Q fever and Trypanosoma cruzi were negative except for titres of Candida albicans (1/640) and herpes zoster (IgA 0-5).
The electrocardiogram showed a first degree atrioventricular block and a complete right bundle branch block. The chest x ray pictures showed pronounced cardiac enlargement (heart volume 1637 ml/I 73 m2; normal <800 ml/1-73 m2), with moderate pleural effusions on both sides, and evidence of a pulmonary infiltrate in the postero-basal segment of the left lower lobe. The echocardiogram showed dilation of all heart chambers with severe global hypokinesia. Because of rapid progressive deterioration, a heart transplantation was required. Despite high doses of catecholamines, heart failure remained intractable. A left ventricular assist bypass was applied under general endotracheal anesthesia to maintain an adequate pressure. The following day a donor heart was available and orthotopic heart transplantation was performed, but the patient died with right ventricular failure of the donor organ, most probably due to an acute increase in pulmonary vascular resistance because of the development of shock lungs. The weight of the explanted heart was 563 g; both ventricles were severely dilated.
At necropsy the anastomoses of the implanted heart were normal. Gross inspection of the inner organs showed acute congestion of the lungs, liver, and kidneys, and a necrotising pancreatitis.
Methods
Tissue specimens were fixed in formaldehyde and processed for routine light microscopical examination using the haematoxylin and eosin and the von Kossa stains. For immunohistochemistry, paraffin wax embedded tissue specimens from the explanted heart were examined by the avidin-biotin-peroxidase complex method. The tested primary antibodies are listed in the 
